ABSTRACT. Let E be a locally convex space and let T be a semigroup of semicharacters on an idempotent semigroup. It is shown that there exists an isomorphism between the space of ¿T-valued functions on T and the space of all ¿T-valuerJ finitely additive measures on a certain algebra of sets. The space of all -valued functions on T which are absolutely continuous with respect to a positive definite function F is identified with the space of all F-valued measures which are absolutely continuous with respect to the measure mp corresponding to F. In this paper we study the space of functions from a semigroup T of semicharacters on an idempotent semigroup S into a locally convex space F. We identify F-valued functions on T with F-valued finitely additive measures on a certain algebra of subsets of 5, and then represent operators on this set of finitely additive measures. To this end we adopt the notation and development in [8] 
Introduction. Functions of bounded variation and absolutely continuous functions have been studied by several authors including [1] , [2] , [5] , [6] , [7] , [8] and [9] . In [6] a representation is obtained of the linear functionals on AC(I) which are continuous in the bounded-variation norm in terms of the vintegral. In [8] and [9] the concepts of bounded variation and absolutely continuous are developed on idempotent semigroups. In [1] and [2] the results of [8] and [9] are used to extend the u-integral characterization of functionals in [6] to a u-integral characterization of normed vector space-valued operators on normed vector space-valued absolutely continuous functions on an idempotent semigroup.
In this paper we study the space of functions from a semigroup T of semicharacters on an idempotent semigroup S into a locally convex space F. We identify F-valued functions on T with F-valued finitely additive measures on a certain algebra of subsets of 5, and then represent operators on this set of finitely additive measures. To this end we adopt the notation and development in [8] and [9].
1. Definitions. Let S be an abelian idempotent semigroup and let T be a semigroup of semicharacters on S containing the identity semicharacter. Let A denote the algebra of subsets of S generated by the sets Jp fE T (see [8] ). Assume that F is a real locally convex Hausdorff space and let {p: p G /} be a generating family of continuous seminorms on F which is directed, i.e., given px, p2 in / there exists pEI such that p>pv p2 (pointwise). Let now F be positive definite. We denote by AC(T, E, F) the 0-closure of the space spanned by Gx, xEE and G in the space AC(T, E) of all real functions on T which are absolutely continuous with respect to F If G G AC(T, E, F), we say that G is absolutely continuous with respect to F and write G <F.
2. Finitely additive F-valued measures on A. Let p G /. We denote by Mp(A, E) the collection of all finitely additive F-valued measures m on A for which sup 2?=1 p(m(Bj)) = IImil < °° where the supremum is taken over all finite partitions {Bj} of S into sets in A. Since every element of A is a disjoint union of sets of 5-type, it suffices to take the supremum over partitions of S into sets of 5-type. Let
M(A, E) = H Aíp04, F).
We denote by cj the locally convex topology on M(A, E) generated by the seminorms {II-llp: p G/}.
Let now p be a real-valued finitely additive set function on A and let m be an F-valued finitely additive measure on A. Let 2 denote the algebra of subsets of S x S generated by the sets Bx x B2, 51 and 52 in A. Every element of S can be written as a finite disjoint union of sets of the form Bx x B2 with Bv B2 in A. It is not hard to show that there exists a unique F-valued finitely additive Proof. The proof that the map m -* m is linear, one-to-one and onto is similar to the one in the scalar case (see [8] By the triangle inequality we have II G ~Ps^Bv,p < e which completes the proof.
We omit the proof of the following easily established lemma.
Lemma 2. IfE is complete, then (M(A, F), oo) is complete. By Theorem 1, the space AC(T, E, F) can be identified with the space of all Fvalued measures on A which are absolutely continuous with respect to the positive measure mF. Therefore, to describe continuous operators on AC(T, E, F) it suffices to describe continuous operators on the space of measures which are absolutely continuous with respect to mF. In this section we will study the problem more generally.(*) Let 2 be an algebra of subsets of a set X. Denote by Af(2, F) the space of all F-valued measures m on 2 such that for each p El we have llmIL = sup 2p(/7i(F,)) < °° where the supremum is taken over the class of all finite partitions {F,} of X into sets in 2. Let co denote the locally convex topology on Af(2, F) generated by the family of seminorms {II • llp: p G /}. Let p ¥= 0 a fixed nonnegative finitely additive measure on 2 and let .4C(2, F, p) denote the co-closure in Af(2, F) of the space spanned by the class of all measures of the form X* where xEE and X runs through the family of all bounded real-(!) The author wishes to thank the referee for suggesting that he look into the problem in this general form. valued measures on 2 which are absolutely continuous with respect to p. Let r be the relative co-topology on /1C(2, E, p). We will represent the continuous linear operators from (ACÇL, E, p), t) into a locally convex space H.
For s an F-valued simple function, we define ms: 2 -*■ E by ms(F) = fFs dß. It is clear that ms E AC(Z, E, p). Im, -m\\p< ||m -Zp,*,||p + Z«\--PfllpC*,-) < c
The lemma is proved. Let now // be another real locally convex space. We will represent the continuous linear operators from (ACÇZ, F, p), r) into H. Definition.
Let AT be a convex (relative to p) bounded L(E, //)-valued function on 2. The u-integral with respect to K of an F-valued measure m on 2 is defined to be the lim 2.K(5,)m(5,), when it exists, where the limit is taken over the collection of all finite 2-partitions (i.e., partitions into members of 2) {5,} of X. In this case we say that m is u-integrable with respect to K and we denote the integral by vfm dK.
We omit the proof of the following easily established lemma. 
